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[fftfffNtotgffl] 

< i: t 5 0M& 0 > -a^!^Hc#^i£^{»ig^S,^>vgtt 

[ it 2 ] -y * >£Mm . Rvtm<D-jj<7mnz{& 

(b) 6 5 0— 9 5 0(7)ieffl<Ol*M*^t^aol 0 

-^fi^fetfo^^ < k «. 9 9 «s%a> ^ * s i x 

[ »3fc*4 ] < b i> 1 At m^ff$ ^ o 

i x«i 2 gafltojwrar-fe ^7 ,J « 

[ 6 ] JSttJf < fc t, 3 0 %0#7LS£ t 

om*« i xa 2 e»<ofl«ffi?Mr y y v . 

Clt*JR7] SttJi#0. 0 lAim— 1 0Atm<^Kffl 
tf^WffLlM Xis^m&X 1 Xfi 2IStgOM«ffir'fe 

— H) WCO. 05mg/cmi — 0. 45mg/cm 
0. 0 lmg/cm 2 ~0. 15mg/cm 2 Wllf) 

m<t*£tt^-r& (c^**-c#ars»dsj( 1 x(a 212 

[11*89 ] ( a ) ftHIU9(3£tt&tt?. ( b ) 
fl^fik at/ ( c ) 6 5 0 — 9 5 0cr,&mcr>*imm»*- 
t> *>flO 1 0 0 "C'i: 0 ffiV ^Mtt*tC*W±^»T* £ 

[00 0 1] 
[00023 

itirfswirty^y ( r ME a j ) tffl^it 
fcmmmizwm v&^x-mzmm Lxmmmr-t yy 



[0003 3 ^fflfc-^Of-^y^/kSr-^-x & «fc 3 ic^ 
«JnlLfc7'5 7 r>f hj&»£«fflWfcs5r48S;h.7 -f 

WtffifliS, 3 0 0, 3 7 0#H&jf»&tf5, 2 3 0, 
9 6 6<H«liWcEtt$*i.-OV& . f-r y+ymjBSHt 

aswfc. RVtti-y'yhZJEmMiz, *ltkse&. 

[0004] 

*ttlK*NE6r* -j f . ^3iEit7 -yp < t ^ 

5 0%o#?Lg&t/>>:&< 1 1 3 5 5 ruXD^fflfl 

[0005] *SKH<0S5 1 <?5«^itf5«mwi6*«j: »9ffiV> 

[0006] *S!W£li % ^m?fiT'(i, JKS^IS^W 

t=iStt^hfeit&^*t>o7Kyv— <oJi ( i"vgf£jij ) $■ 

oh. tip L&-r%'& wm&Liz. 0 ti-zumamtzm 
&Lxxi±ts&mmzwmi-&k. mwitMhaxn 

[0007] *%WCDM 1 «0»S^)«m««rtc4i{t4a 
,®#?#il) . . 

[0008] ®&tfxm&ffijxy 4 —)V 

•?• LtXfxSlc J: -oTgSE#L7 ^ H*»4>Jf * ffi£*-U 

#l(; j: "3 Kjm#x trmm£fflttt?£.mmtjtz 
ifflttit:to<mfL<mfijmmztL&. l&l. m, 

fl? < -)VYtffflcimzm\> (fcfciif 30 P s i glC 
8 V vt 2 lei* L V ^fttMUHtfflT 2 0 5 ;UJH± ) 

W^tofcJSrft. i^id!5*^tcisath.7^-^f«f> 

im LxmfcwmMmnmmmuzm®. lx**% 



! ( 3 ) 001-185158 (P2001 -chFIHS 



[0009] #20»ftfcJ:*U*. ^fMBfifiaWoKUv 
-«J»«3tW*0H tflUcfiMf *^*< k t 2C0?S1± 

*y -?-m-^MSSMifi'> t j:< t t 5 om%*) . a 

o»«t=«ti£^iaaifc:*4«Stt« r ^l J VS 

r SfS2 j SttJf (SKt=iirfS«i:RSt«t=* 

ji*wiat«i52attJi«raGffiaL»4. 

[0010] *3*>«£fc:J::fUf . *HWiffl«B|f 
-WW2ttffll©-*««ft:<SHW-*^«f < k <> 1 *>vS 

( a ) MMGWtCjgtt&ftf &tf ( b ) 6 5 0-9 5 0C0 
IEHcoS**l?r t>*>fio l 0 O'CXKH&^^MX^z 

m2RV : m3<7)M&<7)ti§M&T-ty7V ( r ME A 
s j ) UjKnWB(c«ffi$fL«i:», 

[ooii] -f*yv-^>SJttJHiSttJi^)**Jtfc: 

[0012] JB4tf«jft"ett, #BWWtft*1S7-fc:<'7 

y &t/#i3:& wsa?i->M xw>^< 1 t 2 aw* to 
isr-fe yry fc«srt-& 1 m<onm&ZTiMW-\£ to 

OS#J: <*V^?L*«:tfc, ClO|g20gP^(i 
4-3r< H8 2A*- tevK^fljKfctfc, ZLX&2 
0>6KNi4>$:< k 1 0 5 ;n>tSi y , * 1 CD 

nvw^mnvj xx o t»^< k & 1 ofg*# 



%sie?wx£to. 

[0013] *«BB«0*5^)»a-Ctt. *f|BB(ilS^«i 

r-b > y y fttf**i{c«« ls.o s ^anuLif a x 
nm*h^n^it¥Wimnmx-h~>x , mmmmr-t 

&^S^Sfl2^^\fc9*#<&V^?L£&t*>, M 

§^2<Ogp#*^3:< k 3 5 $^oycOT%»W 
X2r i> *>toi® 1 0)«fi*>¥i%MfLiM Xi. *)'J>-%< 
kt 1 Offif^SwT^iBlffL^Xtto. 
[0014] *6tf)«j£Ttt, *?WBtt ( a ) 

jmilZ'J>-% < k 1 8 2 h^KMimmt 

*>Lxm.&m^< y . lt ( b ) 

[0015] *«BO»4ftl«5WftS[Oj|ffi«fl!a 

ISWSV £ETW«8I«aT»frr & i k * 5 T 1= s Jrb® 
WKfflflaFKSr to; k ^"Ct , UTiUSflMfcifXffi 
TClft^S k > ^. fcWffi*W«S:SflW-«, i k 

[0016] *&7tf)HjSltCj:*U;r. ( a ) Mffi 

WtcStt'Sre'?. (b)^<fcl,18^pKaSt; 
0. 6 6J3lT<7)Jg*^^^-^. /S. £to#SHb£ 

ft. ( c ) s^^vnm y^-*^^§ffi^ftrS) 

4. 

[0017] SJ8<0«j£Ttt. ( i ) J(fi <o« 

^zimnmrnm * hack y , mmm 
xmimmmzm^L. ( i i > < b > <w)>-%< t 

t 9 5XjW!Sft^* tJE4ifefrTteBaaja»*ln8RL. 
LT ( i i i ) tLSSa^fij^SlttsKy^-WffWfc 

usffis^m $ tv&fr-> tz mtwmM&M & ia*^ y v- 
sp« k sit«®tie Lxm/mmwr^ yx y s-o < 
4xs36»fessrsik*»at-r4«/w»«r-feyry 

[0018] *»BH«0^7avaS8c0»Sfl5ffljS!ft3tV 
**ti. H«cK'J t-oJWWr-fevyj 
(MEA) *IB&r4ife«>fc:ffiffl§*i4k#. Mf4tt?fi 

if. &mzixfzmztem&Tiz®%izn&Lmi;mt 

J«$nS«ai4MS^)ffi»4**»i5»^-f4kfitfcnTV^ 
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fcsmcvwmtA *j -?-xim&xv v-hfe^t* 
tt>ti&Mf&im%imx'$>z. z<7>p k aRuqsaa 

[0019] y?fr*>M&$tim>m& 
§ lift &fi4*StW«o«l7ltlttfc;*i. tmt 

Offiffl Sr^c-f § . % LX «xfc*«!tf)iStt» * 

[00203 ^wn<r>z.tih<7imfm^mmtTwr> 

U j 1 «*<ofl^XJOIBa*ifefe:H«* < MWWMT-t 

ft* 5. 10 8. 8 4 9-^«Wi=SBtt*>eil&aTa4 
tiy4—)VY^ SS7Wh, mf/JL\tx.V YTV— 

hiz*&w<vmi<nwL*<?>m®m&iz$>zffitL7 < ->v 

YjiZRmtfxnmxZmte^&tdfrlzZaiWz l JSLh 

[0021] *m%<nm i cota^<5ogsai7 * -;u h 1 1 



yrAW&. #-*y7x/PK Xli'J?%<ti>2 0m 

)i>?tu=s? vx\±y vmmfmremLLx*<m*m: 
m^*thz\>ifix%. ximit. x)Vfcvikx\mfc 

-i. . i L8Sfi7 4 -/P Ytf&&< 1 1> 2 0 5 /UcoJ? $ 

lv\ miy j-frFnwmimviTmxmimzm 

3/\6Ay^-<7)m%(0*.Z^-thny$t 

tzmmzmzth. 1 o#Htw©iR§/n.*^M^a* 

fccfcoTSlSE-rS. 2 0S;PJ;'9^#V^$O»5En7^ 

[0022] &mK0m 1 ^(0Sfl7 -VP b'ifO 
L < (±^< fc t 0 . 0 1 y-^< >X/* 
Vf- ( S/cm) T'fc 1 ?, £W£L<te'J?%<kt> 
0. lS/cmtftO. fLTS^L<im<t 
t0. 2S/cmT'$)5. gi[fL7-f-;PKc7)»*tV^J5 

^r< 1 1 5 5;U-etTfitifS L<{S^- : 3r< 1 1 0 5 
;K L*»L#iL<l±2 5 0$rt'UrF, i;0»*L<(± 
1 0 0 $J\sUTF*LX&i>K£ L<«5 0 S^fiTPC* 
afch.7-f-;WKfiO^?U84ff*L<i4^*<fct>7 
5%. i l 5«FSL<{i^<fc^80%T'*)i,. ?IiX7 
< K*> 3 F*&«RL1M' XJiff * U < <tt45 
$?oy. J:0»iL<(i^<i:t ) 50S^nyc* 
2 5 0 i?nyOT* { H U\ *BJSHttlT'ffiffl 

%ffl?L-^-< XI 0 W&tfX. 0 ±# v >aH7LK:^ ^ L 
T^W^aifLlf 'f XtetSL^jWUiJ: 0/h$v*L 

^. . m^mm^rA xftttZMfctztiMzmm-fz 

mWliz/V A/T)V* ^PfgfJ^SS* (Microme 
ritics, Norcross ii^hX^) Sr^fflbT 

[0023] #9BHWiciett3*rC l^^OME A s 

. i oio^rarm. m.m r A>^j omzmjtzffl 
faxvf-mmM. x-tfyyTA^-m. xm±<m 
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fiH\ mfx)v*ywms mmzmmzLx) 6 so 

— 1 4 OOtOiEHI^iifiMSrtj^^'Jxh^y^D 
[0024] *%*%<r>W, 2 Offi^M E A imm~htz 

tcjtfflu ^>T-m2si/m3o-f y^^ssrmiovs 

[0025] #fgBJ!<7)3& 1 OWbiKDjmm&COME A14 
BH1»ttS5, 2 1 1, 9 84^-HJ«IStC|5K§^TV'>l» 

*k, nrn-iy? (frnMizftteKnTiommmxteft 

r>T*F 4 L< tiMjt U#S . y ^tiM^WKvStt&e 

mmzm^m-iom^ ®mmm<v%nz7 ^ -iv f k 

7 V 14^* < 1 t ij l mofiOHciffi&.'f y 

? ^-^r < 1 1 2 iOJi £r t o@#:^ U v 3: 0 . 

i» y9oyy-%< t h 2coJi«34a»^5 om±#s 

-f -)v y ^z&Vjfo ^mz $) h . 

[ o o 2 6 ] *Bjie*tietK-ri»^m?ffi(4"7^f-s?ifi 

51L#fic7)CT(i02tEW?$ixTv^. E2J4S® (T 

K) <f —)i< F 5 , MEA6, IE® (#V — 

F ) 7 V F 7 Sl>7Xis-fe^NV- 9 71/- F 8 £ 

sfft:? -f -/I/ F*> ^^'J&l/W«!$j £»T h 7 
? F9$.^'l 0£to. icO^itT'ti:. MEAf4KJ5;# 

x^hiBji^tfs ^ i: ^m±-thtz^zm.frvm ( n+ 
mcoKiz. 'tL^tf-i&izmA-mtetitiR^&tiTizm 



to. z.tit><nyir biiKmyffxir^Ji^tiy < -jv 
tc^§fi/i^?LSgSn7 -r Y*e&9 FXiiTOFL 

[ 0 0 2 7 ] i 2 C9iSttJi#8Sji§*t& 4V9im 

i<7)fe&mcommzmmzti&%t>if. $£K7)&&mn 

mmHz1if£L<l±+ftl l z&m2ti& < L*»L^^>. 5 

e«tt, ^fL^tt^r^m^w^ym^^tgii 

«XI4«ft3iB<%l«fi:< fc t 9 5%t#»$*6fc*>t:+ 
[0028] *0jffl»T-figffl$n^fflii rmftcKi; v- 

<ttlXl 0" J y->yx/-l:yf (S/cm) Ofe 

X}i>-fcyi\L7JV*xitf>)-?-<Dy < ivj*. Xii^&S 

SM.%L*h-7XlV*y'\t7)V*ntfV -?-<r>7 4)V2±CD 

[0029] mtA yjvmfcxv -7-mMmf\cr>mm 

'ik, Jy?it. m&8tf!mMizm&0:®.?B.Vj*s 
^-<r>m^<D^< 1 1> 9 9fii%. J: Oiffi L<{4 
^<i:i>9 9. 9fi4%**ttJ:dfc:«11»«Xt4* 

<i:i>5Atm. -eLrftt^L<(i:^<i: 1 0u 
mX'fo&tf. ft 4 L < ii 3 0 /z m&T<7)J5£ tOiR^ft 

mm£L<ii'J>%< tfc3 0%. i'5jSF4L<J4^ 
< i: i, 5 0 XXhhtmt L< 14 9 0%OTT25S . * 
^f%Mt'f Xf4» 4t<{4^-^<tt0. 0 1 

»4L<(ilO/zmfe[T. J:"?»4L<iiO. 05wm 
lilWSiK, ^LTftt*f4L<{±0. lwmt* 

[0030] -t^at . #BW<O£2&tfSI3£>«j£0> 
M E A s , HfttsJ? U V-1M« t j£M LT 
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t mMmmm t comzh ft x o (as 2 %xsm 3 com 

[oo3i] *wmm'emmzti&mm rMmmz&vt 
mm (iwhDW^ 3 » x&mxiz*?;- 

ft. 1fr£L<imm±lz3;i?TZixtz7°7l-1-m.=FX'$> 

T> OtMX{i#4L<«:^&< t L 1 OA, cfcOSfi 
IXfi^SKkt 2 0AT&ft#»\ #4 L<Ji5 0 OA 
BT. i; 1 9»4L<ii2 0 0AJaT-C'S)S. iO^Sr 
iT-f X^a^ffifflT'f , X^cfc Y )'bZ%%LT<7)M&lZ 

[00323 mmiz&tite-m-te, ztit>&mmztL 
h imit^m<om!m#TT&m*M!mmz5-z. ft 

lz+fttcmxi8-tL<temi2ti&. tt£L<l±. Zh. 
$>im<7)iEm±.lZ'J?%<bi>0. 0 5mg/cra ! .J: 
<9fi3.L<l±'J?*<ti>0. lmg/cmi ^LTi&k 
#4L<{iiKK ki>0. 15mg/cra! f^S* 5 , 
*?4L<teO. 4 5mg/cm 2 =t0if4L<(i 
0. 3 5mg/cm 2 JjLT*L-tftk*?£L<J20. 2 
5 m g/c m 2 aTnfLffiU<)UZm&-?&fzSbl,Z+-ft 

%%xmmzti&. m<r>nm±.<7>%M\s'^Mm'& t< 

«ii'-^r< 1 1 0. 0 1mg/cm 2 T'£>ft#>\ 0. 15 
mg/cm 2 VX¥X'h&. -i^J-Z-V) 

mtrnmitz^ mm?mmn : =F(Dm&££mzLx& 

%<ti>2: 1. L*>UffiL<ii5 : lktTO^: 

tt££-£-fft. L^L5 : l«Tt^y^tt»iL< 

-O- ( C F R ) a - ( C F R' 
[00 37] ZZX\ a^Vb{±?fci(:0X{il-3^ 
SgBctr* *). a + b ii^< k i 1 0 , R ' 

TlV*rlVi)->t>mi tl. % LX Mti&ALT^XiiT/U 

tfy&jsa^ssjfixft. 

O- (CFR) . - ( C F R' ) b -C 
[00 3 9] i^T-, a&tfbUt&&LT0Xlil~3 
OSftffcD. ctil — 3 COST'S) 0> a + b(i^ 
< k t 1 X'fo K) . RStfR' 



fc&Wft. 

[0033] m&4 y? (*wn<7)m7com&<?M y? 
im< ) <?>w&t l zmmi-&mmttffl£it®<?>Mii?'v 

K 7nti/y*-^-h, 7>/P#-;K*-k x 
f-uya/WV— K ?u\ZWi))V><>*— k 7^-p 
y#;UK.X-k T-fehV, T-fch-M/Jk y'7;W 
5 ft 

«BR»«oa»Sr«ife:UT, ^< k 1 1 0%. X 
4 L < iiiKK k 1 2 0%* LT«t#4 L < tti!«5r< 
k t 3 0 %X'h ft t)K if £ L < (4 9 0 %mT<0jtCt? 4 

l < \±^£th . *y? *<nzti L><Dmmii.t,zmmx 
tettmmikLxttmztih. 
[0034] i&jffimizMffiztizmtj ytnmmz 
mm-fim^jj-y^-ii mm^xnnm j am& 

<0mft&ftTX') fctlxi0- 3 S/cm, X *) 

»tL< <Hl0- 1 S/cm^* 
l>^&m<D#V?-XlZ*V XliMXteig&k 

[0035] ill^'f ^-y-e-coCTaro h yxf4«sco 

n' > y ^? df- yatx^-ftKis^ * i ~ 5 ^m^^y 

l-ts . * Lxx/i-*-ji-m<v3tmktf*%fflX' 
crmmt,zm%x'b& . ^coxo^^j^ym^^y^m 

78. 512;4, 554, 1 1 2 ; 4, 515, 98 
9:4, 478, 695:4, 470, 889;4, 4 
62, 877:4, 417, 969:4, 358, 54 
5:4, 358,412:4, 337, 21 1:4, 3 
37. 1 37;W4, 33 0, 6 5 4-9HmMcEtt 

[0 036] ff4t<{i>f^yv-{i^Wfc:7-xS'ft 
) „ -so 3 m ( I ) 

[0038] aE^arf*c^«Ji<oH#*®jiw-ftfe 
wz^mzmoj jry?-imnmz7 vmtztitix 

- (CF 2 ) c -S0 3 M (II) 

ft. 

[0040] ±IS^& fco>f v-{4*BH^S5 
4, 478, 695:4, 417. 969:4, 35 
8, 545:4, 940, 525:3, 282. 875 
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[0041] ^%W<7)m2coM&X'lZ, J 

&fcMzmmzti& 4 v-m ^t=t-v^>% *<yyv 

M^>-»7>ifc£^cLTiJ»5r<:i:k60 0. 4 9£F 
tL<{i^<fct70 0, -?-LT*?lfcL<i41 2 00 
iO0^t<{i9 5OOTtOS*fi»*t-P„ L 
£>U W 1 0 0*C&T^&R-CH®6tyc 

*t^§ttT'&ft;fU4'&^&u. fiH>T. £>ft«co:7/U 
;t otff U -?—<?>t&)<r)Bt/\>v> SM4J4 4 9 K< =5: 9t# 
ft. *BJ§Wr&ffl-fftMiI r|mwfc:*t5R»j fcM 

&< £ 1 7 5 s^sfc** ; t *mm-& . MEA^S 

0. iOifiL<li^<J:U 0 0, ^LT«k#?£ 
L<{44-&<£& 300T&9. La»L#*L<l480 
0&T\ iOi?^ L<{i6 0 0iilT-?-LT«t»* L< 
{44 0 OWTT&ft. *mB<0*2atPJI53<O«jST 

<ti650. 4 9*?£ L<J44«$r<i:*>7 0 0-?-LT 
St>0^ L < {4^3: < 1 1 7 7 0 X&hW. L<<4 
9 5 0WT. 4 9*f£U<J49 0 0JaT-ebTfi&$?£ 
L<(48 4 0iilT^S»aS&to„ 
SJB2XBI&lttg4 , 94 0, 5 2 5*93IHftcEtt3 

4oTiftgU§ft. 

[0042] *&w<7)m2<7)m&<r)mmmT*>7v z 

ttil2. 1 3tt-eiifcW»LTE«§*lSiSttJI 1 
4. 1 SJtOfciOfii^SJMlfcfco-fsjVv- 
£#*-Tft. 

[0043] *&W<7)m4%.rSm5cr>M&<7)mW.mT*: 
ifflTLlM X<7)^ < fc t 2 £> oWHS^JMt 

^ESSftft . »ftix7 < H17 tt««anxS^A:^ 
*ffl#^5, 2 5 2, 4 1 O-^WMIfcriettS^LT^ 

#ft. u&»u ^nmmisni-^ymcois&Mizmm 
[0044] *m&m4 Rx/m 5 <n®,&<7)m\mm 

cr>'J?% < t t 2 fc om^tt#?L«!t%« ( JTF 



"Tft ) J4JI 1 9<7>RttW£Bj^S*«DSIfa- (JilT 
S vvffl?Lffl«j t-f ft ) 4 *) i4«5r< 1 1 1 ofg/hSv^ 

S^S-Tft 1 -PO^ft{4M^ft¥%m^ X£ {,020 
•fXfcioftK OUT r^§v>M?Lfl»»j fc-fft) 

ujt»«*»ju±fp») , <z^xmmw<v®ttc?)%,TiMZffi 

[0045] AWB«S-*irt4^'J^- 

wmmsm ( r vstt®j > i4+^t-f^-^g«ttfc'5rft 

§^xft 0 

[0046] V^tftSifti: tiVo{t4SBi5r^ 
lE^XTx <7)jD^fcSo*i, ^T#ftf ft*^S14Jiai^8E 

^7 ~>v HH^iia-r* ^ t * "rtgt-rft^a^'14® 
fiT'^jDfij<7)^7f<os«(4«^-rft. *Lxmsm± 

mm. ( MTL-^-r xs.t^*-H*«Mftfl[fc 4 -o xmm 

[ 0 0 4 7 ] ±# ^mMf£f£ftXi4i£jg§-£ft*;i6 

Wfr^-i-L. f LTA;^ygS ( D u P o n tli*^ 
A¥L#ftNaf ion™). (T/^l^^^r^ 
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#-fft. **U<«. M» l Jfh77/^nif 
\±>s-7)V*uis?u7?y, ZLX&i>18tl<li^ 

ft. 

[0048] *mm<r>A^\^mim&m^ht&> 
aas-fr (mm*£ftftf^wm&&tf-7M xt- 

[0 04 9] ftoT. Mfcft¥*3miMX£fco+ia 

lt*rtir«««iiW»fe«e8ii* ) /hS^IHTLMl*^- 
«:< k i> ftiSO 1 S ? u $riW?LS««0 
^ < t i> &M<V 505?o ><7)&2 fcBWft BB 0 1±. 

[00 50] 4»HJitt4fe'hSV^a7LfI«<^RSft{cttffl 

iW7L«)*^iat=iHlX*iBMIS^*. tLMWME 
[00 51 ] <f IHfMtfVhS ^wnJWKi^»Sr< t 

afflacEBfw* ««***HBjat«rc* ft . t u«b $*i 

«*Srffl*lL-C*llIfc:ftJI«ll«*Jgi«f ft. *co£? 

%mmmft3tfrXii.-&ffl&<o\ l wtts u#ft . 

Wit. X{±7^>v^^^ft^CJ;oT-ecDS©l4 

[00 52] i> t'hz\.miLmmwm.-r&tzMzim 
^tiimfm^imzmmmr-ty^v izmmzti&i 

t>ftt>tih<r>X\ W&kLxmM&tffttLK, ZLX 
£3B0»£4-;t ft i b ft"? mztih . Lt>L&7>'^ . /Jn 

$ v ^jLfRJSiMJii - ft fc» tttffl $ ixft mtmmzti 
iziifrfrfr^-mitztitimzteiift L<\m>mx-h 



ft. 

[0053] ^y-Rx/yj^ y y-*tt«j©iw?«o 

znmi^mmz&m^jL , 

in^tfft. fcft*£fctt, ffl^^^^^^Xii^* 
*Tfl!l«ffljfiftf5fi*ifcJl*F± L< J4iJ^r< fc & 1 : 1 , 
X*)mL<\i^<bt3 : 1-C»*K U3&»U#* U 
<(410 : l&T, J:9#£L<i45 : l&T. *LT 
&k*f$L<«43 : IT* ft. fc Uh$V^MRL«*e*^ 

kfcUt^TS^Sftft&^Jf, ?77t4 ht&VtiSm 

wmizm i> ifiv ^®fm*iz±&-#(D3&mz tmt ft -c 

^*^*J»«iffl^fcl*R*tt'C& ft jWS 

WmZtl&KMi. DuPontt^A^LHSZo 
n y 1 1" 7 0 4 0 . 7 )V*UT>V*r)VT7 U/^a 

AlzMLX v^ft/jN$ ^«FL«W<Offl!fflWaffl-tft i 4: ** 

<O0y«i 3 Mtt* 3 ^ Ufft F 1 uorad TB FC72 
2Sl^FC7 24^^-t^-ft. 

[0054] *S6HB<oj(542Stt^(S 5<?>«jft<0ME At4« 
*i*#EM$?lFSS5 . 2 1 1, 9 8 4 WHWfciEKSn 

ffli-ftdt{Cj:oT»4t<(4Mji$^ft. tL««SE*< 

$>jimm®iMizmm zti&^z x-h^tc^ a. *z v » 

SBfL^SrSSit^-ft^feKfflV^ilftfflfiR^li, jft^L 
-f y?liZ£-7XMM£iiM&. LfrLKtft,. Z<7)Jf 
««3i*< ASWtt±j»S«fiSr** AT ft ^rttltl 
SttSfflSixft. ^i9*8W*ftli«fiawWB<oam. 

[ o o 5 5 ] § +[a*®wffl^!i?j{4^^®fi3m 

5&9*SW*-C*ff 3 ^ftS^mff^SAdtcvgffli-ft 
7ta6tcftHL#ft. J: 9*v^WE 

[0056] iSMm.TxmmE^m^n^ 

t>i$. (5 : 1^.) J:OSv^^yv-Jt*vh§u 
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[0057] ^smmmmt l < « ( 4»ia*wifc: 

n yco^Hco/P$ S: ^ . -£ LTJ5fa<0iNBfUEat^«FPL 
iMXWttfcto. iOffiL^te, MEA«t5 

h fc*> iz+Mz§>n&Z'$> h . £^&#<9iffl7L&<iff£ 
b<fi^-^< 1 1 1 0%TfcS. >h£l«Lfl*&9¥^ 
IE?LlMX*i#iL<fcfc!l«fi:<fct>0. H? D y, i 
MftLKWJr-ZK bi> 1 S.?nyX'hZ>fi^ ffit< 

^fth^Wii (Micrometrics, Norcr 

oss, ga^a*u#6) ^y^/r^s^rpgsa 
[0058] 3&nmmx'mmztiz>mm t^tmsM 

?LlM Xfc*UvWUi/h3 \^mxm\zist.1xh z\ b 
&X3%t&. v *fflfLffi&<DfflfiMl±18- & L < li:i!«5r 

< «> i 0%-cs.s. ewtt^swfta^^Ht^ffitt 

tiMMzMfrW-tztiftZ, . h*-T£itJt;Ky T-'J 
ft. 

[0059] /Jvg ^MRLWAti&t L < {±^< t i> 2 
S/K J: OJfSL tfc6 5/P*fco^ if £. 
L < U 5 0 5 /WaTCft 4 . d OfSi^WlKf iff 4 L 
<'«4^*<fc<>8 2%. J:9ff*L<te8 5%>eLT« 

w&wmBfLw ximt. l < la^sr < 1 1 3 0 5 9 

£MfS£r< . ME Alc«t,2v^BWJB««ffi*»ia<0^ 
3r< b i>m^cr> 1 5 ?Dytf>*<o*SXtfittaflsJi*>R 
*f{Bi>£>iJ*5:< b *>ft«?)5 0 S^oy^o&Stco 

[00601 ^:1 o«FLffi«fc LTfigfflSnSii^^ 
7Ltt*^moC?iJ(i^c0^< 1 1 2 0 

^mmmm^^-th. mmztiztztzte, ^ 
Kmtmw8te*<omiitzmuz-£zfzMz^-y>u 

^■a^yyxny -ymx-wmzti. Xte-?-<08bM±£tt 



XMzmxzix&mtimTzmb&tiMz^ *y*)vn 

•y h£Z?>*lzm\t,zX')&£-£X^&Z b S . 
«t»ISMMI«€*JSU»i t < i±^&< b 1 0 . 0 1y- 
^yx(SAm), j:Wil<li^<ttO. 1 
S/cm-tLTfti#4L<«^*<4:t 1 OS/cm 

[0061] ^wmwx-mmztL&mm mmtftizma 
itiffrs i±mimMwmfiRv&B&kftTX'mm<?>^i' 

?hny^y 3 yxt,±7kmxi±* 9 y-yt^xp 9 v 
v**i'j : -i/3>mcofmvh&&&xiM\:^<7)m 

mm&®>n±.iz3mztm& ,»4l< «K3B±t3d* 

Ift L<{i7-7^<01 0 
«»%~3 0«i%*S*-f ft. fttttWtcStt^fi? 

<fcfcl0A. etO»4L<(i^<t t 2 OAT'^S 
«*L<tt500AI3lT» «fc Off* L<{i200A 

■< yr-wmzit^x . mttt. znimz^tsmk 
m-mnMLzmmizLx . &%<bi>2 ■. 1 

L<(±5 : 1 V.T<7)tfl-fr ( a ) : ^ ( b ) (DMmt* 
$-t&fi:tf>iz+fr%m.X''( y?+G(F&t& :t*{ff4 

[0062] M%ttmt-&mi±'J'-%< b fc 1 80 P K 

(SI10 \,ztt-?h ) ncomt) RV0. 6 

^<h^25. ff4L<{±/3(iO. 48mT^LTJ: 
Off4L<(±0. 4 0OTTI>S. 

[0063] z&niftoK.&biC'o^xnmm&Ji?* 

9-mSlZZcn>&feC0tefoC0^%J]m±Kiim lett 
<7) r Linear Solvation Energy 

Relationships. 23. A Comp 
rehensive Collection of t 
he Solvochromatic Paramet 
ers, n* , a, and /S, and Some M 
ethods forSimplifying the 

Generalized Solvato— chro 
mic Equation] J. Org. Cham. V 
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ol. 48. Pp2877-2887(1983)tC§S 

[ o o 6 4 ] i?4 L«i. fl:£*ttiStt«<otefg*<€-£ 
* o J: -3 *4MSWr Uc 1 0 0*C~2 5 0 'COSEH^&Jg 

(b) ) J48UB<^)«S!«SftS:flt*$-li-. -?-LTMEAc7) 

iittvtmak-th z t **h»cj5 o * tr^m?fix 

t»4*fl!JX * v 7 0f*&jfc:BM&$;fi4 i: § lzM^7U 

mmtzT&iMt'W yy-\,z&^x<\ y? wzmx 

§fU> ) **ft*Jtc»5feSii4 J: 5 (C 1 0 O'CIiLhTifc 

[ o o 6 5 ] js# ( b ) fc L-z&mr6m%tc:imtt& 

$3comiix.i-)sy*r—*:*-h* Tntu^-iK*- 

thy, T-feh— h'J/K y7/^n\y-b'y^/l- 

T,^<ttl0%. ±9*F*L<liil«Sr<tfc2 0 
X<ttT»fc#* L<{4^3r<fc*>3 0%, U&»Uff* 
L < tt 9 0 X&Ttf) JlTff 4 L < {i^S-TI. . 
[0066] *JK8^)ffljaft^ttiT«ffli-4a3«rlS 

4t=vu y?-\i («H«fttf«ifBftfr-Fr) ^< t 

tlx 10-3 s/cm, cfc9£F4L<<4iKr<t*> 1 0 

uu yy-w^yyybj *ym*h~i%b\f. *w 

yy-l±B£ L<«^< tt600, J: >)#4 L<(4 
7 0 0*LT#?4L<(41 2 0 0K1T. J;9£F4L<(4 

«, i ^ciiti^y^y h-f *yi^ti^* ^ 

UT*B3«fHF»4 . 94 0. 5 2 5BJiffl»CIMSJ$ttT 

w&*a< , mmizx iffifccox. o%m%%tmiz*. ^x 

(DuPonttt*^AfU#5) ^y/yh^*y 

•+h . *m yy~imt i < limmommzmmiz l 



w?>4 *y&mx*mm u#i> z t tz$> & . wmemt 

[00673 MEAli&MCDjmXW&Ztl. 
*2«>ft££fc-fir*-4. ML<I±MEA(1 fliif* 
H#ftJiS5, 2 1 1, 9 8 4-9^iW»fc:ea$fl.TV^ 

*n<, mtkKvv-mmni<zi^};xt(?>fm-iy?(Dm 
(*%m<?>®jm) zm&mm-t&ztizjiixmiki* 
to. ^mmmx-mm^tomm m^v-r-mm 

Uxio-3 : J—x yx/^y^ ( s/c m ) ay&m&L 
fceSIK* 4®«ol*!; v-*>i5>^SJH^S 

7Wnxfi,yMSlffO)iS ( U y-x) 

fmjyfni^iiLt^mzmmL, jyrzmiti* 
it. &^Tmitwgi:fflzmmi-&ztfrt>z&. &3 

<nnm±ti -tfymxitfy ?r4 bm&n&MtoSt 

m zmm t . <j:^tm y ? #mm § utemmnmw & 

&i>iS:<S.frtomizmit2to%:L>i£, ZcotZJy 

7 \m\zimztm%Wi<n>&ft%m&*mki.z-th . 

C 0 0 6 8 M ( b ) mf\z* y?*tz^ 

*ztomwm&mtm<o!}?%< ti>9 5%zmm 
TM&x-i£mzimctz> z t mizx-ixms-tzmm: 

( b ) im^-ii^Thiim^XFc^&stcim^ 

to. i>L l^VXtco J y7tfm^$>iix ME Ante®. 

mimt>to%$>\i. m y?\m&L<wu yy- 

t LX^yyybxfrKyMm* y f-by 7)VJr 
?e>Mitmtzmm-&'t yfmww yy-om&mm. 

[ 0 0 6 9 ] L< JiW y?\±mf ( b ) «0^< t 
^9 0%. J:D*aL<l4i^55r<fct>9 9. 9%^|^* 

mmm7u b yitztifz t # iz'j,-%<t t r ^ mv 

i 0J?4 L < ^-3:< t 5 ^ LTft t »4 L < (4 

«t 004 L < f4^< 1 1 5 0%T& 0 » L*»L»i L 
<i49 0%JiT, J:0#*L<tt6O%J3lTT*S. K 
S^^Sffl^^ X14SF 4 L < fiiJwfir < 1 1 0 . 
m, J;0i?4L<?4^'5:<i:fcO. 03^mtifeO. L 
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A»Ljf4L<«10/imJaT. 10#4L<WO. 5u 
h. 

[0070] 

[ mm 3 wmi±*w9&mm-h fc«>«o %> cot-* 

[0 0 7 1] Ml 

mai^msflBt^ £Tie<7#n < ss u ^ . 8 o o <?> 

f£*£L7t£#2. 4$/K6 0jum) RTf+fttZ 
&%iLtzb% 5 SA ( 1 2 7;um) cOff^S-kO/K-? 
;^o^.;^y^-<^-y-7— (The Dow Che 
m i c a 1 CompanyKXUS13204. 2 

1 1 cm^fO^-htC^-y hU LtNaOHA*^ 

WL<P<o) ±.m*y?-cr>5 . 7 9MM.%mS.<7)\. o 

8 g. 9m±.<7)2 011%7'5ft<7)0 . 1 8 7 5 g 
(E-TEK (Nat i ck, MA) frt*X^) Rlf^ 

(TBAOH, -SIMM) cOlMjgf&DO. 1 1 4 g . R 
l^rn ifP^-iU*- h ( Wifflffl ) (00. 6 g £?g 

[00723 whh 1 1 o^cco^-T-y+'-r'^ 

7 7/^nxfi/y-ii7 r^A-^^y? 
(CHR Industries. New Have 
n, CT)±dWlU. i/5y?£IM^^T2 

Ptm?t (o-T-f y^) liftffiTO. 14mg/cra 
2 RX/IE&X'O. 2 5mg/cm 2 X'h-otz. ME AS- 



^-;K7)2ooBffrcOPB^ca#. |W!^c:itL^&7Vx 
«t»fc«v*fc. irtyyu^i 9 5x:x-tv 

&mizmmz<$fflLtz. iZrjyrzimtoizm&Km 

lift Ltz . jEROStft y 4 ~>V Y- li 9 0 %0)&HMRXf 
2 4 5/U9J¥£ Sr i>OJ7-#>|K (Spectra c o 
rp (Lawrence, MA)*^Spectrac 
a r b™h LTA¥> "Cft-afc. iWr-JKVttOSmK 
iiO. 0 0 6MtfflKiMB, 0. 2 McOjg^K-r hl> 
o . 5 oftlfft* h tn h W&.<7> 6 0 'C<ry^B.x-<r> l b# 

i&VW>3 4 VWtiWyTMt. 3/1 6 >-ircO 

$m<7)l?yMznLX2. 7gtf>#fc!ftiKLfc. 
-f -;t-K{S7 9%£0^fL^at/ 1 4 S;Ko 

[0073] mmmT^yfVR^nmm.tiy 4 -)v 

FSFuel Ce ] 1 Technologies, 
Inc. (Santa Fe, NM) {Z&->Xfct>t\fz 

mkmrnimmx-mi Ltz. me arx/wi y < -a- k 

^■flt-o2ocoia#:^57TW hyo-y^cO^CcidSL 
fc. IS®ftS-Fuel Cell Technolog 
i e s , Inc. Ci -?XfcbtLtz&— WSWSkX^y 
F±(,zm^tz. oSDh.7 <->i>Fco&mi.muzadMZti 

[0074] 
[*1] 



0*J 
# 


( °c ) 


APfiE^J 
Cpsig) 


ft PEE* 
(psig) 


IE ~h 

n t 

(psi) 


2Acrn" ! 


1 


8 5 


3 2.7 


3 1.0 


1. 7 


1. 0 


2 a 


9 0 


3 2. 9 


3 1,0 


1. 9 


1 . 0 


2b 


9 0 


3 1. 9 


3 0. 0 


1. 9 


1. 5 


2 c 


9 0 


3 2. 9 


3 0. 0 


2. 9 


2. 0 


2 d 


9 0 


3 3. 0 


3 1.5 


1 . 5 


2. 4 * 


3 


8 5 


3 2.3 


3 1.0 


1. 3 


I . 0 



• jst<tmtLx<Dmm 

[ o 0 7 5 ] M2 

tl^y^cNaf i on" (xyv*ysa*toi 1 
0 0litI^Urb77;^nifl/y, DuPon 
t&A»&A¥) <0 5%?»D1 g s y°y^-i-co2 0ma. 



(TBAOH)i^)lMM<00. 076g, Sl/rof 

ix-y^-^-h (^iuftffj) zmSLXftitzzt* 
mzm\ iz~dmLtzijm$:mmLXMEA/n®ffiMt: 
fa tz . mmmmz®.x.&x&r>M 1 tiaa ufc^atc 
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fc8EfWfefrTT03. 4at^5»cK^BS<i6. «2 a <T> 

#( m a s s transport limitati 
on) imtiy ^Wl/K+^iOMt^T?!^ 

T . 3«mflfiiiS§\«IftS (air s t o i c h 

1 ome t ry ) *'2A/cm' X'l XX'fo&tZTg. 

2 A/ cm 2 TTfcofc. K*-7li«fHKfc&*l X K) 
i>h-fi)Hz&\,^%Mm&lz£-?X 2 A/c m2 t« 

LTV/W— feA' X9 (C«UWi**Ufe 
8Hia«flW>S £>&£itifln (M2 b s 2c) l±f£#-;/£ 

[ 0 0 7 6 3 #J3 

MEA/SffflBtft?:. 0U&t/2fcaM8S*tfc2otf> 
aSrjftfflLTf^ofc. CT2co^y^$-M<7)iEffi{iIT'<£ffl 

acirvcw i ^iaeo-Y zmm ttz. m 1 k 
tznLtz4>? zmconmxmm $ *i£ 7 r -f a- ^ 7 

0 . 1 4mg/c m2 T-S> DJaoBt<^IEffMJh'rO . 2 
5mg/cm! X'h-ytz. IWi^flMtloM 1 
fcKtt Lfcfcl < K« Lfc . jjm«fl!iOttfiB** 1 (ziEtt 

C 0 0 7 7 ] M4 

»l/*ffir*y:/yfcTfB<0*n 8 0 0OS1 

Sft (ew) , WkLtib%2. 4 $;i-&t/+^H;:7jcfn 

*/v-jK>ft^:to>f *y38ft»t£», fckvci 1 c 
mWOy-ht:A-/hL. * LT N a O 

(50 : 5 0^i%cOX^y— /t/7i«7)?f ) 7 7 
0<?>!Sfift (EW) 5-toA-7i^DXM«yg^ 
^-y^-c03. 7fii%«?)2. 03g.^±cD2 
0SS%7*^f-^cO0. 1875g (E-TEK, Na 
tick, MA*»^Af) , f h^/f/l/Tyt- 
hHn^MTBAOH)W0. lOSgM'/V 
-feycr)0. 6g*i^Uffoft. S&4fe£flH¥*T^- 
ftXIiS^ft^iWfciimSiiSi-CIKJspL/i. 1. 2 
g <?>?' y -fe y yojMJofi^il-^cjn*. £ . 

coo78] i&£-Yy?£, i i o'c«o^-r>4i-cie 



«S#.ao^fi*a£L/sMilM:9 c m 2 <7)^y f h 

7 7 )V^U3l^-\s>-m&7 7 A 7^X 7=7 V? 
(CHR Industries, New Have 
n, CT) ±tClMiLfc. l&JVirkWKM y?x-2 
mX±Mfa L . *-*l£S&2 Sat/ 3 Jf^Jtffllu t^£C 

u^&mzmsAz'ftfflLtz. mfjyrz&omffiiztt 
m^tzy^ivA zm-tmmfrb uz. t? n-m 
mafammnm ^im^nmmxo . 1 4 m g / c m 

2 at/5/imt'abO, ^OiEffiBJT'O. 25mg/cm 
2 JSaf8fxXh-ytz> 

[00 79] jmffiLTRlStfVr-h^yjUJ-uzc^y 
%L??m&faX'1?®$ ittz^ y T A Y 9 X2X ( E - T 
EK, Inc. , Natic, MA^ELATfc IT 
A¥> cOS'ffflO (MEARyfSil7^/^'^) 
ftl^fiT-by^'J <0PKSteJio««> jg< fcffig L . 

mnmzxixzowzfemzittz. %t>titzT*.>y 

U £ F u e 1 Cell Technologies, 
Inc. (Santa Fe, NM)i(0|fifflim 

JfrCtti* Lfz, Wxy < -)V H S- ^MJdx L feW ^ - v 

[0080] Fuel Cell Techno 

logies, Inc. (Sante Fe, NM)i 

<nM.~mmm.x?vY±xzws^z. am <h 2 > atx 

«\ i> LftffcOH 2 COffifUag^ 1 . OAmps/cm 
2 (A/cm' ) •C2x*|^iT'fcl. ; 5r^>ii\ -eot# 

A/cm 2 TtW^SitSk*. <i«oPit:?mii:fl:siws 

£itm-t&fzibizm$z2ti$>W'cti<7)4igx'$>->tz. »m 

SnaES^fiffiCOV^T 1 0 0°CatA*iEffCOV^T8 5*C 
C-fe 7h§ tltzlZitfrfrbt*-?. IfflSli 8 OiCCft 
ofc. «ffic7)WiH7^-r. H 2 coftffsiiixMJKJi 
1 . OA/ cm 2 T'2 xm.mmXh *) , J-O^m^iEff 
cmjaKJi 1 . OA/cm 2 T-3 X*»*-C*oJt . 
[0081 ] ^IJ5 

BJai/«ffaBtfilS:TSE<0*n<ff-33t (MEA1 ) . 8 
0 9a*L3fcfc&2. 4S;K60^m) 

aiX-Hi-Jc^ftLfei: i5i/K127/*m) £ 
fe-9A , -7;Wnx;^yl^y7- (The Do 
w Chemical Comp anyKXUS 1 3 

204. 2otLxx^) frhftbtiizj-xy-sam* 
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<X\,YC*tl* 1 1 c mfJOy- h \Zi] y h L , * 
LTNaOHA'X AtlT Ki^— b Sr N a * tftfBfcR 

[0 0 82] WMJy?Z ( 50 : 5 0fiA'-feyh 
ct>x ? y -;u/7j<o?§?g*c7) ) ±|b^ ;* y 5 . 7 
9fiM%»aW>l. 08g, ^±C02 011%75f 
:r<7)0. 1 87 5 g (E— TEK (Nat i ck, M 
A) £>£>A¥> S.Vf-h57'^ry ; &-'7Ab Fn^ 
dfi^H (TBAOH, *ffl0W) <7>lMWm<00. 1 14 

g. aifroei/v^-^-b (tt&mi) coo. 6 

g . 7Q t V y h cOiifln* 

[0 0 83] fti$H>?£\ 1 1 ox^-rycf-cis 
jus-frjao^rtfiaaigLfcteiw: 9 cm 2 ca-try f 1- 

(CHR Industries, New Have 

n, CT)lClfLt. K^7y^*«Bt-f y^t'2 

Pt^?t (n-- f 4 >?) {iHSTO. 14mg/cra 
2 RlSlEfeZ'O. 25mg/cra' Tfo-otl. MEAJ 
^x-r;UJtT'S£^$-fr/c -f *y ^BfcoMWfcffi* 

7*9 w&iz&Kz z tizji-oxmi&Lt:. m? 
^r-fe^^'j £19 5"CT"Ti^^^a# 

[0 084] ft!!OMEA-^>-7Vl/ ( ME A 2 ) 5r-f 

•?-m<?>mmzmmzmM y y £Sffl-r s c t ic ± o 
tf^oit. ma\-,?z4 >9<r>mn yfmmmRtrmz 

M^^-f y^imm<r>mzm^znm^ti^ ztzuz 
mm ttz. jr* jnaatffi-?-*^ h*7V- homspca 

mKcmmxr-yuxxi—^y y >y i-£ i,ol2f- 7* 
4 5*Cay r 6 0'C<?3HI'e»ffLfc. ]Rtf>iK2<aWffi£ig 

tt$i-LTv^*i< yvxt\a.i,tc. M-pyyvwrnm/ 

t (;«fc o -C7°n h >mz$m Lfc. KMEAfcStfSEffi 

[0085] ■frifti ( I L 1 ) S^lOffofc, -f 
^^Vulcan" XC-7 2K3R038, 
#ftm5 , 0 3 7, 9 1 7-^BJ$B»t|a^§ft^iD<S? 
it$iXfio4 , 0 0 0—8, 0 0 0 OllOfi^fi 
£ t 'J T- * KiS-T & Wcy >-f- 1/ ypX'B - X 



T-iSZtlfz' *-7fr*uis9w79>Ht y v- ( ft y 
(1.1, 2-hyy. (4-h'j7^nt'^;my 

fc. ^y^S-8 7%<7)^?UgS^5 0 5^oyo¥^l 
«ffl/?MX*t»0 0. 2 5g/cm3 -8$yW*S«>5fc 
5H/77r-f«(Spectracorp, Law 
re nee, MAttR) fc2El0)jiffl£firV*2mg/c 
m 2 ^yv-&tm§gcD^£#*:. y?te3fiffl 

XK-o 1 ^m^Tt 2 0 0 "C-^^fcflMt $ tffc . C 
/jK'J $r«^T-(r y7'J 4 J ^SttilO]gi3£< (c 
10# , yfh7 7WOXfl/>-it#X^7 

[0086] mn^W-M/MF. A-tf y7VP ( I L 2 ) 

ulcan XC-72 R^S^*S: 2SS%<9#g8PJ 
(Triton X-100, DuPont) ti^L 
U Jt 2 0 %S«cj§?g[€-# *J PS LAc . JJCV 

6 S*%®f*:(;^$ fut y f h 7 7/P^f nxf u y 
(PTFE) ^T->y^7. (DuPontKA*) £+ 

^*T-^JmLT3 : l<0K*/PTFEa*Jt&»fc 

& 1 ~ 2 7J v rBi*5^*H:^ . 4 ^wmw 

7?T4hffi (9$;m$, 0. 2 5g/cm3^Jg, 
8 7%^«&lX5 0 5^o^%m^X > Spec 
t raco r P KA#) t#4 07-f7-D-H (M 
e y e r Rod) &tf£*8ai £fHV vT Stffl t . K 
-^y7;USr 6B#Pal3 4 OW^Fvgtt^HM^-C'S&ilLK 
-9-y7;u$- Bt*ttfc:-*-5 PTFE^a§t 
fc. d<0^r&{itfc2mgy'cm 2 (A-^yMPT 

[0 087] Bffli7*yr>JiFue 1 Cell 
Technologies, Inc. (Santa F 
e, NM) «<0i«Kffl«SR«?firii»Lfc. ^iX7-f- 

^ H S-^MJiX Ufc W^cf-v y*;PSr 7 r 

4 r7*n.y L*. RMEA*WflBBft=tf»|SMt: 
IHofiClILfc. Fuel Cell 

Technologies, Inc. M<D%.—MMfi 
WS^^yFlCl^fc. ft^ (H 2 ) 2tt/IE® 

^«ORtf ^<^)«8!WKffl^*iftJlflSRS: W5&t S - b 
1. OA/ cm* T2X*!ftSfcl/t»)&fl;U**. C 

<o«^SHxja«« 1 a/c m* ^waEafa^as*-*- *a 

JK<^>2«T*ofc. VtiT. MmmZO. 5A/cm' 

^t;^ : 5rjfiix<7)4^-Cfe-?/i. mffi2&t^jES^JE*tt 
3 0&l>'4 0 p s i gfc«-^ft»Siifc. ^OToSSli 
tlCOV^t 1 0 0°CS.tA'IE»COV>T8 5'C(C-fe-y h 

§ tin tc 1 3&»*»*> 4. -r 8 0 'ct**> -5 tc . Wkn 1 2 b#h 
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fcMEAlfttflLl **^r*«SS*Jft^)ttfg*S2fiB 
WBaf1EM±.V)*} '*jEBi#* 3 0 p s i sRX/4 Ops 

i gtibost. aioiJi*-yti?it->m 3 op 

s i g OtRIIEE. 1- 0Amp/cm2t'O2 XCDgtft 
Mm. RV4 0 p s i gc7)2£^£E. 1 . 0 A/c m* f 

03 x cr,^t\mmx'<7)z<7)m-m^m,m<7)ii.m^-t. 

Mil fcU3E^*Cf£S>ilfcME A 1 I L 2 
[0 088] M6 

MEA£:W6 (ME A 1 ) fcKttl,fc*II<fts->fc. /Js§ 

(JDK. B*> *»6flk>*l*.84. 9. 0 

S/U ( 2 2 5Atm) MSttCWBSfUi: 

ztzmz. M5 ( i Li ) Krse»c^n<fpofc. a# 

t xMfiw? ?t4y m^mmmmx ? > k -c+ia 
tjy- momwizmm ttz . * . jsaaat^m 

TMf/77 hIS (POCO Graphite 
Decatur, TXfrbX^) ItZfflbhtz. Hi 2 
«^-7'Srt±3LT2 0p s i g*fW3 0ps i 
OA/cm! c7)20(7)fit^S-C<7)* 
*&tf£SW>«Bi0), ±IEiBifeOMEA (091 1 ) <m. 

[0089] M7 

M E A £0J6 { M E A 1 ) CfBtS Lf^St#o jfc . * 
b Ur^/l^o- 1 , 1,2. 2— fh^tK 

mmpx'3$ms oxxss&tth z t izx^x^mmm 
LxztihzmfcmzLti. mmmv-%L?z<x^x'M 
mmc?) r ,vx. yx-tt araosa-ciei $ -art . 

r 4 h flttt£ 0 . 2 5"Ol§ fc t £ . SSKHf £ ^ V -b 
T ) tfW&fl* * -'Jy Lit . en 

f^>?£0. 0 5g<7)«/77rOii(7 J «m 
Itfg, F o r t a f i 1 ftoX^) ,0.05 g^I» 
te(VulcanXC-72) , 1. 0gC95Mt% 
Naf i on™?§&. 0. 0 7g<7)TBAOH {*5>J 



-/t^O 1 ^JUmW. ) RVl. 2 s OTP f V V* -if, 

[0090] ZZX'MFQZtl&'hZ^ffiiimZh'yME 

^?Lg££>o s 0. 2g/cm3 , 245;M600j« 
m) W-^^y^yr^ MR. Spectracorpfr 

^a^) £ h^-m&mmmiz&frMi. me^ztm 
Ltzumiztit^xmkLte. mi 2\i±^-yi>zhtz^ 

T2. OA/cm! T'2ocO«t&SO*S&tf£^<59^ 
ft, 2 0 p s i g*5g.5Uf 3 0 p s i g£^fi0ET'O± 

iBiem^M e A<m&zwtm?& . 

[ 0 0 9 1 ] 098 

Il(EW) „ 8S£L/i2:£ 2 . 4 S/l^lX+^H^JcfP 

^/7-(The Dow Chemical Com 

panyHA#) *6f|s«tfc-f *^39jWR*#, & 
V^'llcm^^y-KC^'xhU. ffCNaOH 
y^rptAfLT^-h^Na* <0E«C«ftLfc. «S 
^y^$r (50 : 5 O^Mm-- fe>-hcr)X^y-;P/* 

<ojt^4»^ ) Jite-f y ~?-<n 5.79 

1. osg. mm±.co 2 omM%7 ? j-i-no. i87 

5g (E-TEK (Nat i ck, MA) *>^>A#) S. 
l/f N^/f^T^-^Ah Knt^yK (TBAO 

h, -sjMffl) coo. ii4s, Rxsywuyti-tf* 
-hcoo. 6 S zmarLxftit:. mitvazmimT- 
^tt^tfMmtzjmzti&tximLtz. 1. 2 

g corn f V- Vi3 -df h (OiijDJISrS-^CjDi. 

[0092] MM-fy?^. 1 1 o'cco^-yytf-c-^ 
*$ -frao^f «>sa«!ise ufc*t»* 9 c ^ytb 

77/^nxfl/y-i{i!;7r'fA-^7X7'7y^ 
(CHR Industries, New Have 

n, ct> MzmttLtz. m77>?zmM>?x~2 
®m>L. *rtizm2mv>mmmi,z5z£iiz$m2tt. 

ME A *n&T-7n'±.X'&M£ &X h~> fz A it /7- 

csr?^^* 1 9 5'cx*T\sx*\izm%&~}7'yy9 
ft 1 0 o*ry k/c m^ cos7jt- s^iari'XjiiiL 

^^^S.^M^SOJlJi^ix-FixJKcoflM't-O . 

1 4mg/cm2 S.t^"l Ojwm. M<7)iE©fflJT'0. 2 5 
mg/cm 2 S.t/1 7 nmX'foitz, 

[0093] ^Sm^tA'^Ux h ?7/l4nxfU>' 
tf^ftt?I$tt/7 7T-< h^OX (E-T 
EK, Inc. , Natic, MAKE L ATb LX 
A*) ^iJMO (MEA2MX^7^-;Ph'fgcO) +0 
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EizX -oZmmZitfc. ntlT*>7VZFu e 1 C 
ell Technologies, Inc. (San 
t a F e . NM ) |^S«MMm«ft-CiSIILfe . 9L 

[0094]Sil:Fuel Cell Techno 
logies, Inc. (Sante Fe, NM) S 

cr>%.-mmmx?yt i ±.£mvz. (h 2 > 

tf, ttflffi^Hj OsiEtl2[Jg#U . 0 Amps /cm 

2 T'2xHI(A/cm2 

fttli&ftM: 1 A/cm 2 <0«8taf**lt^i 

&zti&mm.<7)2m-ch^tz. ws^o. 5 a 
/cm 2 -cmtztiT^&tz. znnimttimmm 

SJtt/IE®tf0ffi*(i'?-tl^*ix3 05.1/4 OpsigtfiS 
^gPjDS^affiCo^T 1 0 0°CB.l>'iEfis 

Jgf ± 8 0 °CT'$> o £ . 1 2 Bf H 0 . 5 VSffif fcf 

tf>il«3*Ufc. ®6<Otti6ttHl3fcijH\ H 2 Wft® 
8KfljUeUl. OA/cm 2 T*2X*i&aT-JbO. JLO 
SMOIffiSiDtoSJgte 1 . OA/ cm* t3xliit 

[ 0 0 9 5 3 M9 

ix-filO. 15mg/cm2 ^ lO^imStfO. 2 5m 
g/cm 2 „ 16umX'fo-3t:* 

[0096] tpmftmz&owoft^tz. Ay?*, v 

ulcan" XC-7 2#tS<03 g, «ftfff|55. 

0 3 7. 91 7«WlfeE«S*ufe*n<iet**Lfl.o 
4. 0 0 0-8, 0 0 OcOEHO^^iSrt-P^U 

itA-7MDy^nr^y^ l J7- (^'J (1,1. 
2- MIX (4-M)7^ob'cz/l/3j-4r^i-;^) 

x^>) , Rzs*i"f-uy<D3 1 sfrt>fc->ti. m.Ay 

J^0. 2 5 g/cm 3 , 8 5;WJ?§<7)*i5PI^"57 
r hffi ( S p e c t r a c o r p , Lawrenc 
e, MAttS) tC20<^3SfflS:ff^2mg/cm 2 

0 O'Ct^CiftStt. C/^'J-7 



ffl^A-C. M8tSE*W4*0<. SSBWlWCKItL 
fc. Wft* 1 2 Bffl&^fcAWSUifc: 

[HB5tf>tt*arSM83 

[Hi ] 0 i f4*«w«» i ^ink^flmws^mai 

[02] 02}±01 fcjirrBWffir-byT'UatJ^itfL^ 

[ 0 3 ] 0 3 i±M 1 , 2 &tf 3 fcij? L/iftm WftcoSWs 
[04 3 04J4M1. 2&t/3^L^gmmJft^^ 
[ 0 5 ] 0 5 i±M 1 . 2 3 * Lftffllffi^ 

I 0 6 ] 0 6 JiffllOfsI tMcffiS Lfc 2 oc7)^tt«^ t 
[073 07 14W4 E»0> J: a (C LTO < -5 fcK«fiT" 

[us] m&.iiziii&mmfzixizmm't&m.? < - 

[09309 HS8iWfc:ia*W> J: 3 fco < r> ^^?L«S 
[010] 01 OI4S(6StWt:l2tt<o«]:atco<ofe#?L 
[0113011 {±HS&0!ltciei8c?)J: o to< ofc#TL 
[012 3 01 28H«flfcfEtt*>J: 3fco< ofc^JL 

[ 0 1 3 3 0 1 3 J40IJ 9 tctatJ^si/m&T -fe yy u o 

[ 0 1 4 3 0 1 4 {±0il 1 0 K!S8<7)Jl/«l!7 > -fe 'J 

[^oiftBj] 

1 jwrar-fe^ry 

2 H«cdf u -7-mpax{±M 

3 e*^ 'J ~?-^mnxi±m 

4 SEfL7-f— 

II M 

12 tmm 

1 3 vStt« 

14 YStt® 

15 vStt® 

1 6 Bm&iMMmn&m 

17 gSix^'f— 

18 ¥%»L^X^'/Jn$^S 
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1 9 ¥%li7L-!M Xiftz* V VI 

mi] [03] 




CH2] 




•■try- io mea jKtov-w sosr^-h 

Kft7«-*K (6) Mtn7^-*K 

(5) (7) (8) 
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[04] 



[05] 




8' 
3 



« 3 




-t— 



[H7] 



[08] 




« 4 




(t8) )0 1 
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[09] 



[01 0] 



■ 4.0 2.6J It* 

■ 49 Vat". 2i SO, 
' 2.0 Uaf. 2i £51 
• L5 A/ci". 2» 




[HI 1 ] 




[012] 




[013] 




9 > )0 1 
[01 4 ] 
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TXV/r&RSBSi'tfym 48640 5 K 
5>-K WXh A—? 1110 
(72)»#t #W x/U X3-ff_ 

T*Vi3 -S&m y)i\ 48642 5 K 
7> K n-y-r-^ 3609 

7^'J*^flf^tAjtl 77566 U- 
? iS*r?V> i]— s J1r)V 116 



(72)#!H# Xf^/y bf- *>x;/ 

T^y^-^OT^tf^H 48640 SH 

2014 

(72)f£BJi# H-/- ^'x-^ U-^ 

T^y^-^REH^ir^jW 77566 U- 
7 y+?V> 1^-7 O-K 110, 
T^-h^yh 1128 



